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Development of eco-friendly alternatives to
the omnipresent plastic material and
The current status of Environmental sound

technology development in Mexico

Green Technology Marketplace 2023
Sandra Pascoe Ortiz PhD
Irma Livier De Regil Sanchez PhD

UNIVERSIDAD DEL VALLE DE ATEMAIJAC
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20% of the richest families concentrate  Households 35mill.
half of the wealth

% of wealth concentrated in Mexican households by socioeconomic

level
wealthy

« middle class
households

poor and
-

35%

extremely poor
households

% lati
(44% population
Source: www.eleconomista.com.mx/economia/El-20-de-las-familias-mas-ricas-de-Mexico-concentra-la-mitad-de-la-riqueza-20220413-

0049.html



Lack of access to health care services Lack of STl Ging Services

16.2%(2018) to 28.2%(2020) 19 6%(2018) t0 17.9%(2020)

(Coneval, 2020)




For everyone
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Dominant Technological and Innovation System

High Technology
Industry and

companies
Market

Technological - '"“OV?tI'.O“t. Business
ommercialization
development models

(Production) Entrepreneurship

Research

Science

Profitable goals




A large gap remains between today’s technological advances and the

needs of the world’s majority

Engineering Population
Focus Benefitted

o/ N
100% GAP

WATER & SANITATION
ENERGY
SHELTER
HEALTH

EDUCATION
RESILIENCY TO CRISES

Fi
2 Source: Nolan, 2002
r
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What the wealthy households need?






Alternative Technological and Innovation System

A0 Violenca

o Technological
Social issues Sustainable development

(community Development Research : Social/Frugal | Social/Frugal
) Appropriate . ,
resources, Goals (SDG’s) Science Innovation Entrepreneurship

technolo
strengths) Agenda 2030 " gy
ad-hoc

Social Goals




Could the people of México be a
marketplace for green technology?



Autor: anyaberkut
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7Y Nido de Lluvia,

sistema de captacion de agua

(Rain nest, water catchment system)

: Cae al captador

0
1 ! I L7

Y esta lista para lavar ropa, platos
o cualquier uso doméstico

' Se filtra y se limpia
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Companies in México

!‘H’-’f ~r"\
Companies in México, 2022 m- ' ;

Micro business Source: INEGI,2022 ‘ 95% 19.8% 17.2%
Small business 4% 84.6% 81.2%
Medium 0.8% 95.6% 91.1%
Big business 0.2%

Companies that carried out Research and

. L 3.8%
Technological Development activities °

Source: www.inegi.org.mx/contenidos/saladeprensa/aproposito/2020/MYPIMES20.pdf

Jalisco, 202021 | “20% have sustainable practices,
In Jalisco (third place ) 378,068 the majorlty Of Iarge Companies”
Source: INEGI,2022 (Navarrete Bdez, F. E. ,2022)
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Intellectual Property in México
Jalisco, 202021 |

México, 2021 R

In effect 117,170 In effect 117,170
Patent application 17037 Patent application 227
From residents, in Mexico and abroad . 1993 Source: El economista
Granted 11058
Application for utility model 721
From residents, in Mexico and abroad 642

Source: WIPQO, 2021
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Traditional Models

Generate
CONSUMPTION

$
*

BUSINESS
decision

Exploitation
People and
Community

Competition o
Individual

Capital

L They usually
start from:

If you flip your priorities and
vision, profits flow, not chase
them

e GOAL =

Innovative Models

Generate
PEOPLE AND
COMMUNITY

WELFARE

conscious or
transformative
consumption

Productive
Integration
(Stakeholders)

Resource

exploitation
BUSINESS

decision

Green

HiTech

access
(limited)

—

ENVIRON
MENTAL
CARE

Social

: Appropriate
capital

reen Technolog
(Open Innovation)

1 They usually 1

start from:



Case:
Pellets of Cactus Bioplastic

Product Development Process



Each . .
300 m"ifligzzrtons weight of the entire 13 millions tons

Of plastics human population o U G

TRNTIENLD

Source: ONU Ambiente, 2018 Soruce: ONU, 2019 @
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Up to 80% Up to 21 millions tons

of marine debris are plastic | are micro-plastics at the bottom of the sea

and we consume them daily

Source: Greenpeace, 2016 Source: CSIRO citado por La Vanguardia, 2020




édid you know...?
Some of the biodegradable plastics THEY ARE NOT!

- /’ 3 \ \

they keep polluting



Biobased

Biodegradable
and biobased

e.g. PLA, PHA,
PBS, Starch blends

Non

biOdegradabIe ...................................... ...................................... Biodegradable

Conventional

plastics

eg. PE, FPE PET

Fossil-based




NMX-E-273-NYCE-2019

Plastic Industry-Compostable Plastics
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CACTUS

food, dyes
hydrocolloids, paints
bioenergy, fertilizers
cosmetics,
biopolymers

+300 species

140 in
México

60 — 95 % water
11.5 % sugars
1.55 % proteins
3.12 % pectins
0.16 % lipids

Variable
Composicion
(species and
maturity
grade)

Complex
polysaccharide

Viscous colloid in water
Biodegradable

Arabinose, galactose,
galacturonic acid,
rhamnose and xylose

Mucilage



Solution:
Green Technology




SUSTAINABLE
DEVELOPMENT
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SDG’s to which

the solution
contributes



Scientific and technological development process
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Formula from nopal and other natural inputs
to produce thermoplastic biopolymer pellets.

Thermoplastic biopolymer pellets,
elastic, low resistance, flexible, non-toxic,
water-soluble, biodegradable in compost in 7
days and in soil in 45 days maximum.

Biodegradable in compost in 7 days and in
soil in 45 days maximum.

Use of Inedible nopal, as in other
bioplastics made from corn, potato or avocado.




Para diversas aplicaciones
sin contacto directo, continuo, por periodos largos, con liquidos.
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Market overview

,a.f‘" - 48% of bioplastics market (2021) 5) production of packaging.

Global bioplastics industry is aiming to supply 2% of
the world's demand for plastic raw materials by 2026.

=

* Regulations, certifications and BUYER EDUCATION are critical
* The availability of cheaper alternatives is likely to hinder the growth of this market.
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Next steps

Call of the Ministry of Innovation, Science |
and Technology of the State of Jalisco

"From Science to Market"

Sectors of Application/Impact: Health

* Food Industrial

* Environmental Pharmaceutical
* Rehabilitation Devices Systems

.‘ COECYTJAL Innovacion, Ciencia
.“@‘. Consejo Estatal de Ciencia y TecnOl.og ia

y Tecnologia de Jalisco




Modality A

Scientific-technological projects coming from
patents with opportunities to mature into
technological products, for the detection and
promotion of business opportunities through
COMPANY BUILDER

Main characteristics:

* Phases at laboratory TRL 3-5

* Present basic evidence of
scaling potential

* To present the
characteristics of at least
one minimum viable
product (MVP)




IRL: Investment Readiness Level

P ——y Capacitacién 3 emprendedores pitch raining
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ey 20 mecuios

de borrador

Eaboracion.
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COECYTIAL
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Extrusion and grinding tests




Technical specifications

Uriversidad del Valle de Atemajec
UNIVA FICHA TECNICA BIGFLASTICO DE NOFAL

o U asie Eatatin Opuntio weluting

Meombre del material Biopiistico de Jugo de Nopal

Es un biopolimers termopISstic, no bk, soluble &n sgus, Diodegracadle en

Descripcian general ded matzrial . -
L composts =n ?dlu:.f:nsn:h £R 45 cias maxime,

[ Producoon de pell:u. Inmlnn:fp:llmlu:. piezas preduadas pnr'n:luﬂn en

maldes.
Formuls 1.

MEtodo B prusha Unicad Vslor
Densidsd NN-D02-CHCP - 2003 gfcm' 0.522
AbsOrGon de BguR ASTM DS70:2003 % 163 — 223
Solubilidad No normresdio % i3
Resistencia a la tension ASTH DEE2-02 MPa 2.25
Modulo de Young ASTM DEE2-02 Py ii.36
Elongacion a la rotura ASTM DESZ-02 % 11387
Dareza ASTM DZ240 Shore D 8.5
Temperatura de degradacion ASTM E2100 00 C 136
Temperatura de fransicion witres | ASTM D3412-13 'C 434
Temperatura de fusion ASTM D3212-1% 'C 36.31

Formuls 2.

MEtodo S prasba Unicad Valor
Densidad MID-004-CHCP- 2004 gizm! )
Abzorcion de sgus ASTM D7 2003 % 25 -140
Zalubilidad MO norrde % 14
Resistencia a la tension ASTM DES2-02 MPa 0.55
Modulo de Young ASTM DESZ-02 MFe L.56
Elongacion a la rotura ASTM DEEZ-0X 5% 1BE 27
Dareza ASTM DZ240 Share D 3
Temperatura de degradacion ASTM EZLC 00 c 127
Temparatura de fransicion witres | ASTM D3412-13 'C 23.99
Temperatura de fusion ASTM D3412-1% 'C 31.59




Extrusion and grinding tests
Pellet production




Testing of hybrid material
in company




Semi-industrial testing

==




Technology Investment

Readiness Level Readiness Level
System Test, Launch = M : hat M i \
N TRL S etrics that Matter | TRL9
System/Subsystem TRLS Validate IRL 8
Development - Left side of Canvas i
Tochnou')rg‘):m Validate
= Right side of Canvas

Technology
e Product/Market Fit

1R
— m
raR— Problem/Solution
Basic Technology
Research -

Hypotheses




Science-technology based UN VA
Entrepreneurship

Scientific Research, Tecnological Development & Innovation UNIVA

© B D L a1 B 9 @

Trademark Valuation New Product ~ Semi-Industrial Industrial  SUSTAINABLE ~ TRANSFEROF  Entre preneu rshi P
Registration Tchnology Development Testing Testing BUSINESS TECHNOLOGY
with companies MODEL LICENSING
r T T T r r T UNIVAreceives
Development Contracting of a NDA with companies ~ Collaborative work  Collaborative work: CANVAS License agreement rayalties
oflogoand certified technology Reformulations and Universities Companies forthe delivery of
registrationin transfer office new formulations Government Government the technology
"IMPI" forspecific package
applications INVESTMENT

# INRESEARCH

We are HERE!!!

A



Pellets of cactus bioplastic
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WIPO | GREEN '

The Marketpiace
for Sustainable Technology .

1%

SE  1MPIg=5 EERCITINGV

La Universidad Catdlica

Home Database Projects Partners Resources IPO Green  About us

El Instituto Mexicano de la
Propiedad Industrial, otorga el
1er. Premio IMPI a la invencién
Desciiption  Benefits | Otheriformation Mexicana en la categoria
Tecnologia Verde por la patente

de Bioplastico de Nopal a

Biodegradable plastic from Prickly Pear Cactus

POLLUTION & WASTE > BIO-REMEDIATION

Log_in for access to additional information and attachments

Technology type Process, Material I
a Dra. Sandra Pascoe

ID 10785 Developed in Mexico
Owner Unknown Deployed in Mexico
Type Technology
Source User uploads

DEVELOPMENT STATUS
Published Jul 29, 2020
Updated Aug 27, 2020 Readiness level (TRL) Technology development / prototype (TRL 5-6)

Forbes

EN ESPANOL

Contenido
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